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Title 

Water-decayable granular agricultural chemical composition 
Claims 

(1) Water-decayable granular agricultural chemical composition 
containing, as a necessary decay agent, water-soluble salt of (sulfonated 
monc|t>lef ine and/or vinyl compound^/ethylenic unsaturated dicarboxylic 
acid copolymer resin. 

(2) In the composition described in claim (1) , the sulfonated copolymer 
resin is sulfonated styrene -maleic acid anhydride copolymer resin, 
sulfonated isobutylene -maleic acid anhydride copolymer resin or 
sulfonated styrene • isobutylene -maleic acid anhydride copolymer resin. 

(3) In the composition described in claim (1) or claim (2), 0.2~0.3% of 
the water-soluble salt of sulfonated monoolefine and/or vinyl 
compound- ethylenic unsaturated dicarboxylic acid copolymer resin is 
contained in the composition. 

(4) In the. composition described either in claim (1) , claim (2) , or 
claim (3), the composition contains 1 mineral carrier. 

Detailed Explanation of the Invention 

This invention relates to water-decayable granular agricultural 
chemical composition. Especially, this invention relates to granular 
agricultural chemical composition having good decayability even in hard 
water . 

Agricultural chemicals which are used at present are either 
powder, emulsion, water-dispersible powder, granule, or flowable form. 
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Of these forms, granule form is easily handled and its safety also is 
highly regarded since, unlike powder, water-dispersible powder, and 
emulsion forms, there is no danger of fine powder or fog drops to fly 
all over during its application. Thus, its future development in its use 
in herbicides and insecticides is expected. 

However, the currently available granular agent nutrinizes rivers 
or lakes/mashes, and/or its water-decayability is affected by the 
hardness of water. In particular, its water-decayability is 
significantly lowered in hard water. In other words, technical product 
of a granular agricultural chemical contains, as its main constituent, 
inorganic mineral carriers such as bentonite, calcium carbonate, clay, 
talc, and kaolin. To this main constituent, a binder such as starch, 
polyvinyl alcohol, gelatin, sodium carboxymethyl cellulose, and sodium 
alginate and a decay agent which is selected from inorganic phosphates 
such as sodium tripolyphosphate and sodium pyrophosphate and surface 
active agents such as sodium salt of polyethyleneglycol nonylphenyl 
ether (HLB 12~14) , sodium lignosulf onate, and sodium alkylbenzene 
sulfonate are added. And, granules are formed using this mixture. Among 
the decay agents mentioned above, phosphates are cheap. However, when 
the phosphate flows into river or lake/marsh, water is nutrinized. As a 
result, it easily invites various kinds of environmental pollution 
problems. Furthermore, the surface active agent is hardly effective in 
extremely hard water. 

In order to mitigate the problems associated with the known decay 
agents described above, polymers consisting of unsaturated 
monocarboxylic acid and those consisting of unsaturated dicarboxylic 



acid, for example, are proposed in Japanese Patent Koho Sho 48-1501. 
With polymers consisting of unsaturated dicarboxylic acid, decayability 
in hard water can be improved compared to the conventional decay agents. 
However, they cannot meet the currently demanded decayability level. 
This invention intends to mitigate the problems associated with the 
known decay agent for granular agricultural chemicals, and to propose 
granular agricultural chemical composition containing new decay agent 
which has good decayability in hard water and does not cause 
nutrinization of water. 

As a result of the intensive research effort conducted by these 
inventors in order to mitigate the aforementioned problems associated 
with known decay agents, they found that water-soluble salt of 
sulfonated monoolefine and/or vinyl compound * ethylenic unsaturated 
dicarboxylic acid copolymer resin has excellent characteristics (that 
is, it is hardly affected by the hardness of water) as the decay agent 
of granular agricultural chemical containing inorganic mineral substance 

(as a carrier) . This invention is based on this finding. Basically, in 
this invention, water-soluble sodium salt of sulfonated monc|Slef in e 
and/or vinyl compound -ethylenic unsaturated dicarbox ylic acid copolym er 

is used as a decay agent for granular agricultural chemical . 



In this invention, "monqplef ine " means hydrocarbons of ethylene 



series which can be represented by a general formula C 12 H 2n . Examples 
include ethylene, propylene, 1-butene, 2-butene, isobutylene, 1-pentene, 
2 -pentene , 2 -methyl - 1-butene , 3 -methyl - 1 -but ene , 2 -methyl - 2 -butene , 1 - 
hexene, 2, 3 -dimethyl -2 -butene, 1-heptene, 1-octene, 1-nonene, and 1- 
decene . 
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11 Vinyl compound 1 means hydrocarbons having vinyl radical (CH 2 =CH-) 
or chemical compounds such as alcohols, ethers, aldehydes, ketones, and 
carboxylic acid or esters which can be derived from these hydrocarbons. 
Examples include styrene, methylvinyl ethers, ethylvinyl ethers, and 
acrylic esters. 

"Ethylenic unsaturated carbj aDtli.c^jasid' 1 means dicarboxylic acid 
having -C=C- bond in the molecule. Examples include fumaric acid, maleic 
acid, citraconic acid, mesaconic acid and itaconic acid. Industrially, 
maleic acid or its anhydride (that is, maleic acid- anhydride) is most 
preferred. 

The invented decay agent is obtained by the following method. That 
is, after the aforementioned monoolefine and/or vinyl compound- ethylenic 
unsaturated dicarboxylic acid copolymer is sulfonated, sulfonic radical 
of the polymer is converted to a form of salt using a proper basic 
substance to ' obtain the invented decay agent . Single or plural 
monoolefines and/or vinyl compounds can be used. When plural 
monoolefines and/or vinyl compounds are to be reacted, one of them can 
be monoolefines and the other can be vinyl compounds. One of the most 
preferred copolymer resins is styrene -maleic acid anhydride copolymer. 
This copolymer is a binary reaction product of a single vinyl compound 
and maleic acid anhydride. Another preferred copolymer resin is a binary 
copolymer of isobutylene and maleic acid anhydride. Furthermore, 
styrene • isobutylene -maleic acid anhydride copolymer, which is an example 
of more preferable copolymer resins, is a terpolymer of one kind of 
vinyl compound, one kind of monoolefine and one kind of ethylenic 
unsaturated dicarboxylic acid. 

5 
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The aforementioned copolymerization reaction can be performed by 
the known copolymerization reaction method. For instance, styrene -maleic 
acid anhydride copolymer can be obtained by reacting styrene and maleic 
acid anhydride in P-cymene solvent in the presence of a radical catalyst 
(for example, benzoyl peroxide) at 150~180°C. Subsequent sulfonation can 
also be performed by the known sulfonation procedure. For instance, the 
desired sulfonated resin can be easily obtained by reacting the 
styrene -maleic acid anhydride copolymer obtained above with a sulfation 
agent (for example, anhydrous sulfuric acid, sulfuric acid, and 
chlorosulf onic acid) in a halogen-base solvent (for example, 
dichloroethane, methylene chloride and the like) . Lastly, this 
sulfonated resin is converted to a water-soluble salt, which is useful 
as the invented composition, by being neutralized with an inorganic or 
organic base (for example, sodium hydroxide, potassium hydroxide, sodium 
carbonate, potassium carbonate, ammonia, monoethanol amine and the 
like) . 

In addition to the agricultural chemical's technical product (in a 
powder form or liquid form) , which is the necessary constituent as a 
granular agricultural chemical, the aforementioned mineral material 
powder and binder, the invented composition contains, as the necessary 
constituent, the aforementioned decay agent. It is preferable that 
approximately 0.2~3.0% by weight (relative to the total amount of the 
composition) of the decay agent is contained. This quantity, however, 
serves only as a reference. The quantity should be experimentally 
determined by considering the expected decaying rate of the granular 
agent, blending of other kinds of decay agent, and other factors. 
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Granulation of agricultural chemical can be performed by an 
ordinary method. Examples include a rolling granulation method (using a 
inclined rotating pan) , a wet granulation method (for example, an 
extrusion method using an extruder) , and a dry granulation method by a 
slug tabletting and crushing. In general, the dry granulation method is 
preferred since the quality change of the main constituent can be 
prevented. In this case, in order to avoid sticking of the composition 
onto the die or punch, it is preferable to add a small quantity of 
lubricant such as .stearic acid and magnesium stearate into the 
composition. In what follows, this invention is explained by referring 
to working examples. This invention, however, is not limited to what is 
explained in these working examples . 
(Working Examples) 

By adding water to the granular agricultural chemical compositions 
shown by the Prescriptions (I) and (II) listed below, the mixtures were 
kneaded. Then, granules were formed using an extrusion type granulator. 
Water-decayability of the granular agents thus obtained was evaluated 
according to the test method described below. Test result is shown in 
Table 2. 

Prescription (I) 



NIP technical product 



9 (% by weight) 



bentonite 



30 



Calcium carbonate 



59 



sodium carboxylmethyl cellulose 



1 



decay agent (see Table-1 below) 



1 



Prescription (II) 

NAC technical product 

bentonite 

clay 

polyvinyl alcohol 
decay agent 



5 (% by weight) 
50 
43 

1 

1 



TABLE 1 



Decaying 
agent No. 


Kinds of decay agent 


No. 


1* 


Sodium salt of sulfonated styrene -maleic acid anhydride 
copolymer 


No. 


2* 


Ammonium salt of sulfonated isobutylene -maleic acid 
anhydride copolymer 


No. 


3* 


Triethanol amine salt of sulfonated 

styrene -isobutylene -maleic acid anhydride copolymer 


No. 


4" 


Sodium salt of styrene -maleic acid anhydride copolymer 


No. 


5" 


Sodium salt of polyacrylic acid 


No. 


6" 


Ammonium salt of polymethacrylic acid 


No. 


7" 


Nonylphenol • ethylene oxide 10 mol addition product 


No. 


8" 


Sodium salt of dodecylbenzenesulfonic acid 


No. 


9" 


Sodium salt of lignosulfonic acid 



* The invented decay agent 
** Reference decay agent 

(Decay Test Method) 

Standard hard water is added to the depth of 1cm in a Petri dish 

(diameter: 25cm cj>, depth: 4cm) . Then, a glass tube (both ends of the 

glass tube are cut off) is made to stand vertically at the center of the 

Petri dish, and 0 . 5g of test granular agent is put in the glass tube. 

Then, this glass tube is lifted slowly, and the shortest part and the 
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longest part of the part where the granular agent is spread are measured 
at five minutes, 15 minutes, and 3 0 minutes. Their average value is used 
as the decay index. 
(Summary Evaluation) 

© : Excellent water-decayability 

o : Good water-decayability 

a : Slightly poor water-decayability 

x : Extremely poor water-decayability. 
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As shown in the above table, with the invented compositions (Test 
Nos. 1~6) , even in an extremely hard water (that is, hardness: 20°), 
decay indices are similar to those obtained in low hardness water. In 
contrast, with the reference compositions (Test Nos. 7~12) , decay 
indices are clearly lower than those obtained in low hardness water. In 
particular, in Test Nos. 10~12 where polyoxyethylenenonylphenyl ether, 
sodium alkylbenzenesulf onate , and sodium lignosulf onate were used, the 
test result is extremely poor. From these results, it is clear that the 
invented water-soluble salt of sulfonated monoolefine and/or vinyl 
compound -ethylenic unsaturated dicarboxylic acid copolymer is, as a hard 
water-proof decay agent, extremely effective in improving physical 
properties of granular' agricultural chemicals. 
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